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ABSTRACT 
 
In Indonesia, there are many infrastructure developments in the form of bridges, parks and 
buildings. For many facility buildings that are built are health facilities, the construction of which 
is one of them is a laboratory and clinic located in the city of Medan. The area has an 
earthquake acceleration of 0.5g which has a moderate earthquake risk. In the analysis of the 
structure of the building, earthquake analysis was carried out with dynamic earthquake analysis 
of spectral responses in ETABS software, and manual calculations for dynamic earthquake 
forces with mathematic MDOF methods were carried out, and special moment frame frame 
(SRPMK) requirements were used. In this building, the strong column weak beam is prioritized, 
and has fulfilled the requirements to be said as a strong column weak beam, namely ∑ Me / Ø> 
1.2 for Mnb / Ø 1110.62> 562.61 for columns 500 x 500 mm and 2606.15> 987.67 for columns 
600 x 600 mm . And obtained the amount of reinforcement needed in this structural building 
including for floor slabs and roof used D13-200mm, beams 600 x 400mm used 4D22 and 2D22, 
beams 700 x 400mm used 6D22 and 3D22, joists 350 x 250mm used 5D22 and 3D22, columns 
600 x 600 is used 12D22 and Ø12-130, columns 500 x 500 are used 8D22 and Ø12-130, the 
foundation is used pilecap size 2 x 2 x 0.9 m with reinforcement D25-110mm, and sloof with 
dimensions of 600 x 300mm used reinforcement 4D13 and 2D13. 
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INTRODUCTION 
 
Indonesia is a country prone to earthquakes because it has three slabs that meet 
each other, namely the Pacific slab, the Eurasian slab, the Indo Australia slab. In 
Indonesia, a lot of infrastructure development is carried out in the form of bridges, 
parks and buildings. For many building facilities that are built are health facility 
buildings. The building is in the form of a health laboratory, which is owned by one of 
the private health companies in Indonesia. One of the development of health facilities 
that will be the topic of this research is located in the city of Medan, North Sumatra, the 
building will be built seven floors with one basement parking vehicle to accommodate 
vehicles for visitors or workers from the laboratory. The city of Medan according to the 
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official website www.puskim.go.id is classified into areas that have a moderate risk of 
earthquakes with earthquake acceleration of 0.5g. 
The purpose of this study is to be able to determine the size of the main 
structural dimensions in the initial planning (preliminary design), can determine the 
shear force of earthquakes that occur in the building, can calculate and determine 
the reinforcement needed on the slab, column, beam, sloof, and foundation on the 
building that is. 
 
 
LITERATURE REVIEW 
 
2.1 Reinforced Concrete Building Requirements 
In the analysis of building planning this refers to the regulations that have 
been determined by the National Standardization Agency (BSN) and the 
Department of Public Works, including SNI 03-2847-2013: Requirements for 
Structural Concrete for Building Buildings, SNI 1727-2013: Minimum Load for 
Planning Building Buildings and Other Structures, and PPIUG 1983: 
Regulation of Indonesian Loading for Buildings. 
2.2 Combination Load 
In the analysis of the planning of a building structure a combination of 
loads is required, in some cases the load can work simultaneously during the 
design life of the structure. There are two combinations that need to be 
reviewed in this plan, namely a combination of fixed loading and a 
combination of temporary loading. 
The combination of loads that will be used in the analysis of the structural 
planning of this building are: 
1. U = 1.4D 
2. U = 1.2D + 1.6L + 0.5 (A or R) 
3. U = 1.2D + 1.0L ± 0.9W 
4. U = 1.2D + 1.0L ± 1.0E 
2.3 Spectra Response Design 
In determining the spectra response design must refer to the formula 
described in SNI 1726-2012, as follows: 
𝑇0 =  0.2 (𝑆_𝐷1 / 𝑆_𝐷𝑠) 
𝑇𝑠 =  𝑆_𝐷1 / 𝑆_𝐷𝑆 
𝑇𝐿 =  𝐿𝑜𝑛𝑔 𝑝𝑒𝑟𝑖𝑜𝑑 (𝑚𝑎𝑥 4 𝑠𝑒𝑐𝑜𝑛𝑑𝑠) 
𝐼𝑓 𝑇 < 𝑇0, 𝑡ℎ𝑒𝑛: 
𝑆𝑎1 =  𝑆𝐷𝑆 (0.4 +  0.6
𝑇
𝑇0
)  
𝐼𝑓 𝑇0 < 𝑇 < 𝑇𝑠, 𝑡ℎ𝑒𝑛: 
𝑆𝑎2 =  𝑆𝐷𝑆 
𝐼𝑓 𝑇𝑠 < 𝑇 < 𝑇𝐿, 𝑡ℎ𝑒𝑛: 
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𝑆𝑎3 =
𝑆𝐷1
𝑇
 
𝐼𝑓 𝑇 >  𝑇𝐿, 𝑡ℎ𝑒𝑛: 
𝑆𝑎4 =  (𝑆𝐷1𝑥𝑇𝐿)/𝑇
2 
 
 
 
 
 
 
 
 
Picture 2.1 : Spectra respone design 
1.4 Earthquake Resistant System 
According to SNI 1726-2012 in article 7.2.2 it is explained that if a different system 
is used, each value of R, Cd, and Ω0 must be imposed on each system, with value of R 
: 8, Ω0 : 3, Cd : 51/2. 
1.5 Calculating the Coastal Earthquake Style. 
The earthquake force is symbolized F, in the book Dynamics Sugeng's work 
structure, explained to find the value of the earthquake force used by the formula : 
𝐹 =  [𝐾] {𝑢𝑖} 
1.6 Preliminary Design 
Before the structural modeling of the ETABS program is carried out, the initial 
calculation, or preliminary design is carried out to determine the dimensions of the 
columns, beams, and slabs that will be included in the modeling in the ETABS 
program. 
1.6.1 Slab Design 
Designing the slabs if the slabs with beams that stretch between the supports on 
all sides, then the provisions in accordance with SNI 03-2847-2013 are: 
ℎ =
𝑙 𝑛(0.8+
𝑓𝑦
1400
)
36+9𝛽
   
1.6.2 Beam Design   
In planning dimensions the beam, according to SNI 03-2847-2013 the following 
calculations are used : 
h =
1
8
L or h =
1
12
L    
1.6.3 Column Design 
SNI 03-2847-2013 in article 8.10.1 column design must be designed to be able to 
withstand axial forces, to determine the dimensions used are: 
       𝐴𝑔 ≥
𝑃𝑢
Ø 0.45 (𝑓𝑐′+ 𝜌𝑡 𝑓𝑦)
 
1.6.4 Sloof Design 
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Sloof works as a horizontal binder between the footer or site foundation and has a 
continuous longitudinal reinforcement, determining the dimensions of the sloof, used as 
follows : 
ℎ =
1
10
𝐿 
 
 
 
RESEARCH METHODS 
 
The process of analyzing the structure of this building is shown in the following 
flow chart.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
OK 
NOT OK 
 Preliminary Design 
Calculating load  
(Dead Load, Live Load, 
Wind Load) 
Dynamic earthquake force 
calculation 
Analysis with 
ETABS 
Seismic force 
(F) 
Drawing detail of 
reinforcement 
Reinforcement  
Calculate 
First data : 
1. Site or location 
2. Soil data 
3. Architectur 
Secondary data : 
1. Journal 
2. Book 
guidance 
Start 
finish 
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RESULT 
 
4.1 Beam Design 
The dimensions of the beam in this analysis are reviewed with two aspects, 
the first is from the load that works and the second from the length of the structure, 
using the following formula: 
ω = 0.425𝑥0.84𝑥600/600 + 400   
d = 2𝑥498281000/(0.9𝑥30𝑥0.21𝑥1 − 0.59𝑥0.2142)
1
3  
h = 657,47 +  65 =  722 𝑚𝑚     
b = 
1
2
𝑥700     
if viewed from a span of structure, the beam dimensions are obtained: 
h > L/10 and b = 1/2h  
 
4.2 Slab Design 
Determining the design of the slab, in this analysis is determined in advance 
whether to use two-way slab, or one-way slab, using calculations: 
β =
𝐿𝑛
𝑆𝑛
 < 2 (two way slab) 
β =
𝐿𝑛
𝑆𝑛
 > 2 (one way slab) 
then determined by the value of the stiffness ratio on the beam clamping from 
the slab with the calculation : 
an : 
𝐼𝑏
𝐼𝑝
 
because the value of am is greater than 2, the formula below is used to 
determine tmin: 
tmin : 
𝐿𝑛(0.8+(
𝑓𝑦
1400
))
36+9𝛽
 > 90 
so the slab used in the building is used as much as 110 mm on all floors. 
4.3 Column Design 
With the assumption that the planning for the column used is one type from 
the lowest floor to the top. then for the calculation as follows : 
- A = (274 214 0,35)⁄  𝑥 300 
- b  = √2611,56 = 51,1034 = 50 𝑐𝑚 
- h = b = 50 cm 
1.7 Gravity Load 
In gravitational loads, the distribution of the load is distributed equally to each 
beam in the structure, with the gravity load as follows : 
Dead Load 
Floor Deck Roof 
Triangle Trapezoid Triangle Trapezoid 
6.56 kN/m 7.95 kN/m 6.56 kN/m 7.95 kN/m 
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RESPON SPEKTRUM
 
Live Load 
Floor Deck Floor 
Triangle Trapezoid Triangle Trapezoid 
5 kN/m 6.09 kN/m 2 kN/m 2.43 kN/m 
Table 4.1 : Dead Load and Live Load  
1.8 Dynamic Seismic Load 
In earthquake analysis an analysis of response spectrum was carried out with 
the following conditions : 
Sa1 : 𝑆𝐷𝑠 (0,4 + 0,6 𝑇/𝑇𝑜) 
Sa2 : 𝑆𝐷𝑠 
Sa3 : 𝑆𝐷1/𝑇 
Sa4 : (𝑆𝐷1 𝑥 𝑇𝐿)/𝑇2 
 
 
 
 
 
 
Picture 4.4 : Design respone spectrum 
1.9 Reinforcement Design 
1.9.1 Slab reinforcement design 
Check the reinforcement requirements on the floor plate with the terms                
ρmin < ρperlu < ρmaks, and carried out controls on spacing reinforcement distances 
according to SNI 2847-2013 article 7.5.2.1 : 
- Smax < 2h : 200 < 2𝑥110 
- Smax < 2h : 200 < 220 
So the D13-200 mm used as reinforcement of slab. 
1.9.2 Beam reinforcement design 
1. Check the requiremnets of SNI 2847-2013 where axial should not be greater 
than 0.1𝐴𝑔𝑓𝑐′. 
2. Clean spans may not be of 4d. 
3. Width can not be less than 0.3h. 
4. 𝑀𝑛 =
𝑀𝑢
∅
 
5. As pair = 4𝑥𝜋𝑥0.25𝑥𝐷2 
6. As pair > As used 
From the above formula, it is found that the upper reinforcement is 4D22, and 
the bottom reinforcement is 2D22, while the shear reinforcement is used Ø12-200. 
1.9.3 Column reinforcement design 
1. Check the requirement of strong column weak beam : Σ (
𝑀𝑒
∅
) > 1.2Σ (
Mnb
∅
) 
2. Determine the L0 area in accordance with SNI 2847-2013 article 21.6.4.1 
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3. 𝐴𝑠ℎ = 0.3 (
𝑠 ℎ𝑐 𝑓𝑐
𝑓𝑦
) ((
𝐴𝑔
𝐴𝑐ℎ
) − 1) 
4. Determine the number of reinforcement in a way : 𝑛𝑡𝑢𝑙 =
𝐴𝑠ℎ
𝐴𝑠
  
5. Shear reinforcement distance : 
- s < 6db 
- s < 150 
- the value s is taken as the smallest 
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Picture 4.5 : Column reinforcement design 
 
1.9.4 Foundation reinforcement design 
1. Check the qu value that works on the foundation 
2. Check the moment that worked : 
− 𝑀𝑛 ∶
𝑀𝑢
∅
 
− 𝑅𝑛 ∶
𝑀𝑛
𝑏 𝑑2
 
3. Control the ratio of reinforcement with the terms ρmin <ρperlu <ρmax. 
 
4. The reinforcement used can be calculated using a formula : 
- 𝐴𝑠 ∶  𝜌 𝑥 𝑏 𝑥 𝑑 
- 𝑆 ∶
0.25 𝑥 2.14 𝑥 𝐷2 𝑥 𝑏
𝐴𝑠
 
So in the analysis of this building for foundation a foundation with a size of 2x2 
meters is used and a foundation thickness of 90 cm, obtained reinforcement used 
for D25-110 mm. 
 
 
CONCLUSION 
 
From the analysis of the structure of buildings with special moment bearer 
frame structure methods and SNI requirements that have been determined, it can 
be concluded : 
1. From the results of the preliminary design, the structure data is as follows: 
- Balok bentang 7 meter : 700 x 400 mm 
- Balok bentang 6 meter : 600 x 400 mm 
- Balok anak dimensi 350 x 250 mm 
- Pelat lantai tebal 110 mm 
- Kolom interior 500 x 500 mm 
- Kolom eksterior 600 x 600 mm 
2. Seismic shear load that occurs in the building is equal to : 
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𝐹 =  
[
 
 
 
 
 
 
16687,93
−147042,81
−98568,54
−43144,92
45094,08
130383
343605,3 ]
 
 
 
 
 
 
 
3. The reinforcement used in this structural building is: 
 
Picture 5.1 : Beam reinforcement 
 
 
 
 
 
 
 
 
 
Picture 5.2 : Column and sloof reinforcement 
 
 
 
 
 
 
 
 
 
 
 
 
Picture 5.3 : Slab and Foundation reinforcement 
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